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rather solid bntton-like protuberance around the seat of the late opening 
in the bone; and now, on the 25th of May, it is about two inches in diame¬ 
ter at its greatest circumference, and under the use of an iodine ointment it 
is visibly decreasing, but if after a reasonable time has elapsed, it remains 
a source of incouvenieuce, a few strokes of the bistoury will remove it 

Tlie^patient has protruded several teeth during the progress of the case, 
without even the ordinary irritation attending that process. She has 
never had an hour’s indisposition during all the time of treatment, but ate 
and slept as usual, and has, since the third week after the operation, ridden 
out daily in her little carriage; lies comfortably on her back while resting 
or sleeping; has learned to walk and run about like any other child; has 
grown fleshy and ruddy, and being somewhat hydroceplmloid is rather 
precocious, but has not at any time manifested, and does not now show 
any indications of cerebral disturbance, and there is no appearance of the 
plug in the bone yielding to pressure from within the skull to result in a 
reproduction of the deformity; and so far as the results of the operation arc 
concerned I think it is safe to consider it successful. 


Art. XITT._ An Additional Method to determine the Degree of Ametropia. 

By Wm. Thomson, M. D., Assist. Surgeon to the Wills Hospital. 
Read before the American Ophthalmological Society at Newport, Rhode 
Island, July 22, 1870. (With a wood-cut.) 

In the number of this Journal for January, 1870, will be found a descrip¬ 
tion of a test for ametropia, based on the experiment of Scheiner. It was 
there shown that whenever the visual axis is too long or too short, a point 
of light, used as a test object, will appear double to the eye of an observer 
when it is examined through two small perforations in an opaque screen. 

A short experience with the disk clinically, or with ametropia artificially 
produced, convinces one that the degree of ametropia influences the appa¬ 
rent distance apart of the double lights, and that if that distance could be 
computed with accuracy, the degree of ametropia could be diagnosticated, 
and a correcting lens selected without a prolonged empirical examination. 

After a sufficiently full demonstration of the laws of refraction as ap¬ 
plied to the human eye, and on exhaustive analysis of its refracting surfaces 
of different curvature and its media of varied density, Donders gives his 
authority, in addition to that of Helmholtz, for the adoption, for purposes 
of calculation, of the simplified diagrammatic eye of Listing, which con¬ 
sists, as is well known, of a single refracting surface of 5 mm. radius in 
curvature, and a medium whose index of refraction is 1.333, whose posterior 
focus is 20 mm. and its anterior focus 15 mm. from its refracting surface. 

From a comprehension of these cardinal points, it becomes possible to 
trace in this simple eye the course of any given ray of light; to find the 



1870.3 Thomson, Determination of Degree of Ametropia. 415 

points of conjugate foci; to ascertain the dimensions of retinal images, or 
of circles of diffusion which fall upon the retina in ametropia; and these 
values thus found may be considered equal to those which would exist 
under the same circumstances in the human eye, with its complicated appa¬ 
ratus composed of two complete dioptric systems. 

Should an opaqne screen, having in it two perforations, each .5 mm. 
diameter, and 4 mm. apart, be placed before a Listing’s eye, its single sur¬ 
face would be converted into two minute lenses, prismatic in form, with 
their bases towards each other, and capable of forming independent images, 
which, when the length of axis is normal, fall upon the same point at the 
posterior focus. Rays of light from a source of illumination sufficiently 
distant to afford parallel rays would pass through these two openings, 
would be refracted at the anterior surface, and would converge to a point 
at 20 mm. distant posteriorly, where the two images would be exactly 
superimposed and would produce the effect of a single picture; and in this 
transit would be afforded, as a fixed quantity for future use, a triangle of 
two sides, each 20 mm. in length, united by an arc of 4 ram. 

Should the retina of this eye be either advanced towards or removed 
from its refracting surface, an ametropia would 1« produced; the images 
formed by the rays passing through the holes would fall upon it separated 
from each other in proportion to the departure from the length of the 
normal axis; and a single point of light, at a distance, for example, of 
twenty feet, would, in accordance with the law of projection, appear double; 
and the two flames would be apart to a greater or less degree, in accord¬ 
ance with the amount of ametropia. 



Listing’ll Eye, three times enlarged, showing, a. nypermetropla of J,; l>. Myopia of X- 


These considerations lead to the search for some fixed quantity without 
the eye which shall bear a proportional value to the known measure 
within it, and the convenience of the metrical system leads me to propose 
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for calculation an angle of 5 m. radius, with arc or sine of 1 m., as equal 
to the angle of 20 mm. radius and 4 mm. arc with which we are already 
acquainted. 

As a familiar illustration, let it be supposed that the two rays which 
arc transmitted by the screen from a point of light five metres distant 
are two rigid wires, in contact anteriorly, passed through a screen, bent 
towards each other, and brought into contact 20 mm. from their posterior 
extremities. Should these posterior ends ho moved apart, a much greater 
excursion would he made anteriorly; and if the separation nt the former 
point should amount to 4 mm., the latter would ho found distant 1000 mm., 
since 20 :4 :: 5000 :1000. Furthermore, we are able to ascertain where 
these wires would converge before or, if prolonged, behind the screen, when 
their anterior extremities are separated either by being drawn asunder, or 
crossed upon each other. When, for example, the auterior extremities are 
drawn apnrt 250 mm., we say 250 : 5000 :: 4 : 80 mm.; and we thus 
imitate very nearly the course of the rays in a hypermetropia of mm. or 
J, which diverge when they leave the eye as though they had their origin 
from a point or 80 mm. or 3" behind the nodnl point. In like manner 
we imitate a myopia or J by crossing tile anterior ends and causing there 
a separation of 250 mm., when the wires would he found to converge 
and intersect each other at 80 mm. nearly in front of the screen. 

From the last demonstration it arises that if we are justified in using 
Listing’s eye for comparison, and if we can clinically measure the distance 
between the double images ns seen through the screen, wo are able to 
ascertain where these rays, if prolonged, would unite, before or behind the 
nodal point, and thus determine in a very expeditious and happy manner 
the degree of ametropia. 

For this purpose the patient is placed 5 metres distant from a small 
point of light, having before his eye an opaque screen with two perfora¬ 
tions in it, each .5 mm. in diameter, and placed 4 mm. apart, through 
which, in the overlapping space between the two holes, as described in a 
previous paper, he searches for the doable images. Myopia or hyper- 
raetropia may he determined by placing over one of the holes a piece of 
ruby glass, when one of the images will become red, and be found on the 
same side with the hole covered in myopia, but crossed and on the opposite 
side in hypermetropic, a result which is explained by the well-known law 
of projection. 

Having ascertained tbc presence and kind of ametropia, the red glass is 
removed, and the distance apart of the two images is measured by means 
of another small flame or light held in tile hand of the surgeon, which is 
brought into the patient’s field of vision whilst lie looks at the first- 
mentioned fixed light The second flame is moved in a line with the 
double images until the patient is able to say that one of the moving 
Games coincides with or overlaps one of the fixed ones, and that but three 
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instead of four flames nre perceived; and when this is accomplished, this 
distance of the Gxed from the moving flame is ascertained by an ordinary 
rule or measure. Several other methods have been employed with success, 
and the ingenuity of each surgeon will enable him to overcome any diffi¬ 
culties lie may encounter in-these manipulative details. 

The brief notes of a few cases will illustrate the use of this method. 

Mrs. G., placed 5 m. from a point of light (a gas-burner turned low), 
saw two lights through a disk whose apertures were apart 4 mm., and the 
one coloured red stood on the side of the hole covered with red glass, thus 
demonstrating myopia. A candle lighted and held by the surgeon was 
now brought near to the gaslight, and it also appeared double, but it could 
be distinguished from the gas by its motion and its larger flame. It was 
moved back and forth until the left-hand flame of the candle overlapped 
the right-hand one of the gas-burner; and when this was accomplished, 
the distance from gas-burner to candle was measured with a common rule, 
and found to be five inches, or 121 mm. Then 121 :5000 :: 4 : 105, which, 
reduced to English inches by dividing by 25.5, or to French inches by 
dividing by 27, gives G.5 in English inches as the distauce of convergence 
of the rays from the nodal point. The myopia was then found to be cor¬ 
rected perfectly by a —£ placed £ from the nodal point. 

In a case of aphakia, after a successful operation for cataract, the dis¬ 
tance between the double lights was found to be 10 inches, or 250 mm.; 

and X J = go mm., or 3.2 inches. This case required for its correc- 
250 

tion a -f h" from the nodal point, showing that the hypermetropia = £. 

A case of hypermetropic astigmatism in a person able to give concise 
replies, and who could fully relax his accommodation, gave the following 
results. With the holes so placed as to analyze one meridian, the distance 
apart was 4" = 101 mm.; and in the meridian at right angles to first, 
4.5, or 115 ram. Let a; be the degree of ametropia, and we have the 

formula: x = = 106, or 7.7 in., which indicates that the rays 

diverge from this meridian as though they arose from a point 7.7" behind 
its nodal point, and that a convex £. 2 would suffice for its correction. 

After atropia an £ was found sufficient, combined with a cylinder of 
to overcome the greater ametropia of the other meridian. 

It will be found convenient to use the English measures for these calcu¬ 
lations, and to reduce Listing’s eye and the other quantities to the follow¬ 
ing values:— 

Radius, 5 mm. = 0.2 English inch. 

Anterior focus, 15 “ = 0.6 “ “ 

Posterior “ 20 ** = 0.8 “ “ 

The distance apart of apertures in the screen, 4 mm. = 0.16. 
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The distance from obserrer to test-light, 5 metres = 200 inches, or lCg 
feet. 

The role then would be to multiply the distance from the eye examined 
to the test-object by the arc of the small angle, and divide the result by 
the distance apart of the two lights as ascertained by measurement. 

Mr. W. suffers from a high degree of myopia, nsing—which does 
not fully correct it. The distance apart of the images was 8 inches. Then 

200 X 0.16 3200 _ 4 with —^ the double lights were perfectly 

8 8 


fused together, and bis myopia corrected. 

Mr. M., with the disk so placed that a line uniting the holes was hori¬ 
zontal, saw the points of light apart 4f inches, and in the vertical meri- 
—- 200 X 0.1G 3200 _ 1Q „ 


200x0.16 

dinn they were 3" apart. —r^r=— = 6 . i . 


4.75 u " 3 3 

In these meridians the points of light were brought together respectively 

by and_ T V, and the myopic astigmatism was fully corrected by a 

sphero-cylindroid lens, — T V C T V c 7- 

Mr. D., myopic astigmatism; the images apart in one meridian 5 inches, 


in the other H. 


200 x0.16 3200 


__ O-VV _ go 


20 0 X 0. 16 
1.5 


= 20. A glass 


_ l' S corrected the greatest, and the least myopic meridian, and a 
spherical and cylindrical of —n\y © a c 7 was ordered. 

It will be observed that by the English measure the formula is so simple 
that it can most readily be remembered, viz., 200 X 0.16, divided by the 
distance between the lights; and that a separation apart of 1" = 3 V of 
ametropia. I have constructed a table which will save the slight trouble 
of making even this short calculation. 


Distance of 



Degree of 
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In selecting a glass for the higher degrees of ametropia, its distance 
from the nodal point mnst be considered, and a lens chosen for myopia A" 
stronger, and for hypermetropia A" weaker, than that which would be re¬ 
quired after a calculation by the present method. 

Having satisfied ourselves that an ametropia does exist in any given case, 
and that the visual axis is too long or too short, we can measure the axis 


with precision by nsing the Listing eye for comparison. We know that 
when an object is placed so near the eye as to give divergent instead of 
parallel rays, its image must fall behind the position of the posterior focus. 
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These points of emission and convergence are the conjugate foci, and are 
found by the formula f'f" = F' F") f being the distance of the object 
from the anterior focus, and /" the distance of the image from the pos¬ 
terior focus; F r and F" being the known quantities of the anterior and 

F' F" 

posterior foci. The proportion is f':F':: F": f "; hence f" = —y —• 

In the case of Mrs. G. we found a myopia of £. 5 , and we know that an 
object distant 64 inches from her nodal point has its image on her 
retina. Should we desire to ascertain how much her visual nxi3 is too 
long, assuming with the best authorities that it should be normally 
22.23 ram., we subtract from G.5 = 1G5 mm. the distance from nodal point 

F' F" 

to anterior focus = 20 mm., and we have /' = 145; to Gnd f" = — y ,— 
20 X 15 

we say f" = —yjr-— = 2.07. The retina is 2.07 mm. distant from its 

proper position, and her axis is therefore 22.23 -f- 2.07 = 24.30 mm. in 
length. 

The same formula is used for hypermetropia; but as the distance from 
the nodal point to the object is negative, /' is found by adding the dis¬ 
tance of the point of convergence behind the eye to the distance from the 
nodal point to F', and with hypermetropia of 4. 5 = 1G5 mm./' = 1G5 
20 X 15 

+ 20 = 185, /" = — = l.G. Subtract this quautity from 22.23, 

and we have the length of axis which gives rise to this degree of hyper¬ 
metropia = 20. G3. 

An instrument for making these examinations has been constructed for 
ine by Mr. Zentmayer, which consists of four disks of sheet-brass 14 inch 
in diameter, attached together by a pivot passing through a small project¬ 
ing handle upon each disk. 

No. 1 has in its centre a single perforation 1 mm. in diameter. 

“ 2 “ 12 perforations, * mm. apart. 

“ 3 “ 2 “ 3 “ 

“ 4 “ 2 “ 4 “ “ those in the last three disks 

being all 4 mm. in diameter. 

It is known that when an ametropic eye regards a distant point of light, 
a circle of diffusion must fall upon its retina; and that by the exclusion of 
peripheral rays, by means of a small perforation in an opaque screen, 
definition may be so much improved os to enable the point of light to be 
distinctly seen. A rapid to and fro motion of the screen will bring other 
portions of the diffused circle on the retina under the influence of the 
diaphragm, and the test-light will to the observer appear to dance in 
accord with these motions. Screen No. 1 is used for this purpose. 

The entire circle of diffusion may be influenced by a series of perforations 
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by the use of disk Xo. 2, through which the test-light will appear to the 
observer multiplied. 

Xo. 3 has fixed in a groove a small slip of ruby-coloured glass, which 
may at will be pushed over one of its holes, and thus colour one of the 
double images of the test-light red. Myopia is distinguished from liyper- 
metropia in this manner, and this disk is used when the point of light is 
employed instead of the ordinary test-types, and a glass is empirically 
sought for which will fuse the two images and correct the ametropia. 
The overlapping space is larger than in disk Xo. 4, the double images are 
more easily found, and the examination of dispensary patients or children 
is made with precision and rapidity. 

Disk Xo. 4 is employed for the calculation of ametropia in the manner 
and by the formal® above described. 


Art. XIY.— Poisoning by Strychnia Successfully Treated by Bromide 
of Potassium, xcith some Remarks on the Therapeutical Properties of 
the Bromides. By Charles B. Gillespie, M. D., of Freeport, Pa. 

I was called, December 17th, to a man, some miles in the country, who, 
the messenger reported, had fallen down in a fit, and had violent cramps. 
I found the patient lying on his face on a small trundle-bed, with his hands 
tightly clutching the bed-frame, and at every movement of the attendants 
thrown into the most violent clonic spasms. On lifting his head I recog¬ 
nized the patient as one who had that same morning purchased from my 
clerk three grains of strychnia for the alleged purpose of killing rats. 
It was evident that he had taken the poison himself, and the wretched 
man confessed that he had taken nearly all the strychnia some two hours 
before, for which he was now heartily sorry, and begged me to save him, 
solemnly promising, that if his life were only spared this time he would 
never attempt the like again. 

This short explanation was interrupted half a dozen times by the 
most terrible spasms. His pulse was 70, hard and contracted; respiration 
good. The whole surface of the body was quite cold; great anxiety in 
the expression of the face; sight and hearing perfectly normal. On -giving 
him drinks, the great difficulty was in getting the cup to his month without 
throwing him into convulsions; but when once there, he would gulp the 
contents down spasmodically in great mouthfuls. He had bat little con¬ 
trol over his arms; as soon as he let go his grasp on the bedstead they 
would jerk violently, and coutiuue thus until he laid hold of something 
solid and immovable. 

The spasms were evidently becoming more violent and frequent, and 
beginning to implicate the muscles of respiration. Xot having’ the remedy 
I desired with me, I gave him a teaspoonful of the fluid extract of hyoscy- 
arnns, and then hurrying home weighed out one ounce of bromide of potas¬ 
sium, which I dissolved in three ounces of water. Of this solution I 
ordered one-half ounce every thirty minutes; and I felt so confident of its 



